The concept 'hamartoma' was introduced by Albrecht to designate tumor-like but primarily non-neoplastic malformations or inborn errors of tissue development [9] . There is abnormal blending of the normal components of an organ and this may be accompanied by alteration in the proportions of the components, their disorderly arrangement, imperfect differentiation, or a combination of these three features.
: Portion of liver with vascular hamartoma; nodules composed of vascular connective tissue and thrombi present beneath, and extending above hepatic capsule. Bar = I cm. Fig. 2 : Subscapsular hamartomas in another liver; tortuous pattern of stromal proliferations associated with blood vessels. Bar = 1 cm. Fig. 3 : Sections of hamartomatous liver fixed with formalin; thickened and distended blood vessels and a large laminated thrombus which was removed from one such vessel. Bar = 1 cm. Fig. 4 : Photomicrograph of vascular hamartomatous tissue; excessive stroma around distended vascular spaces which in turn contain stromal infoldings enclosing many blood vessels. present in one case while a variable but similarly located infiltrate of eosinophils was present in two other animals, sometimes associated with endothelial disruption. At the periphery of lesions, but not deep within them, occasional bile ducts and isolated hepatocytes persisted in the proliferated stroma. Focal hemorrhages were observed in several lesions.
Probably lesions resembling those described in this report have been diagnosed in the past as hemangiomas; differentiation of these tumors from congenital-developmental abnormalities sometimes is difficult and perhaps speculative [2] . The benign fibrovascular proliferations described here seemed to have developed slowly, and the tumors represented blood stasis and its consequences (thrombosis, ectasia, recanalization, vascular hypertrophy, and hyperplasia) rather than neoplasia. Such prolonged changes in congenitally anomalous vessels also would explain their probable inconspicuous nature in younger cattle.
Hepatic mesenchymal hamartomas in human infants, though largely vascular, tend to contain much loose connective tissue, areas of cystic degeneration, and central necrosis [4] . Affected infants usually are presented for clinical examination because of abdominal distension [4, 81. Comparable lesions have not been described in domestic animals although a hepatic vascular hamartoma associated with ascites in a 15-month-old dog has been reported [S].
Whereas islands of hepatocytes and biliary epithelium are a feature of mesenchymal hamartomas of the human liver, in cases presented here they were inconstant and peripheral only. Possibly the greater age of these cattle (approximately 4-10 years) permitted resolution of any cystic structures that may have been present and fibrous replacement of necrotic parenchyma. It seemed more likely, however, that epithelial islands in these cattle had become isolated from other parenchyma secondary to compromising vascular changes in their vicinity. Hepatic vascular hamartomas as described should be regarded as incidental findings.
